Pattern of localization of primitive hematopoietic cells in vivo using a novel mouse model.
Bone marrow transplantation is increasingly used as a treatment for numerous immunologic, hematologic, and malignant disorders. However, the mechanism by which transplanted hematopoietic stem cells are engrafted is not completely understood. Many traditional techniques have been used to study the engraftment of transplanted stem cells. Most of these methods are ex vivo and, in some cases, donor cells must be modified to enable detection. We describe a novel alternative for identifying unmodified primitive donor cells in a murine host. This mouse model is based on the differential capacity of adenine phosphoribosyltransferase (APRT)-positive and APRT-negative cells to sequester and incorporate radiolabeled adenine. Aprt is the gene encoding the adenine phosphoribosyltransferase purine salvage enzyme and has been ablated in 129sv mice. Following the injection of APRT-positive c-kit-positive enriched hematopoietic cells into syngeneic, sublethally irradiated APRT-deficient mice, engrafted cells and their presumptive progeny were successfully tracked by polymerase chain reaction. Their presence also was visualized by autoradiography of paraffin-embedded tissue sections. APRT-positive c-kit-positive enriched cells were detected in the bone marrow, spleen, lung, and thymus of nonirradiated mice. Donor cells and their progeny were more widely distributed in tissues of sublethally irradiated mice than of their nonirradiated counterparts, demonstrating that the pattern of localization of c-kit-positive enriched cells differs between nonirradiated and sublethally irradiated syngeneic recipients. The Aprt mouse model provides a sensitive method for further studying the mechanism of engraftment of unmodified donor hematopoietic cells in relation to the tissue architecture of the recipient.